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[0 0 0 1 1 
[0 0 0 2] 

[0 0 0 3]' 

B W ^ c: jJ^^i^t? § 5&*^ i <^ J: d ^:ici!l!^<^^rt AX^W l±S»|-e 

[0 0 0 4] 

[0 0 0 5] 

rtAXiiW*«^tli:*«!)> tmfi<Jl'5'7/^^^SS:^Td ii:76*t?#^i:LTV>^o 
[0 0 0 6] 

(MJR1~5) (DW^ifita^^X^^ . #HMJR3{i. ifeffif&^^r'ffiii-r ^ ^ t 

1 ] J^li¥5-76253-f-<&^ 
[#^#ft=:S:l)t 1 1 Okamoto. I., et al.. Life Sciences, 73, p2029-2045, 2003 
[#^#R^:fci)t 2 1 ^#iE|l. 19^. l-^> 15-22 M> 1998 

[##l^:fi:i)t3l Yonekura, M., New Food Ind. , 41(1), pl-8, 1999 
[^#fl=:fcfiJt4l Fujiwara, S.. et al., J. Biol. Chem.. 265(19). pll333-7, 199 

0 

[0^#fl=:fc®t5l Bilikova, K., et al., FEBS Letters, 528, pl25-129, 2002 
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[0 0 0 71 
[0 0 0 81 

[0 0 0 91 

mm i m^-r ^fzt> <D^m 

[0 0 1 01 

(I) -k^w^immm^m^h \.x(Dmt^i^ ^xfmm(o%^-tiW&^i'h \^x(DmM(0{p- 
(3) ±M{2)<D^'m^i^ 9-\zxox. m'R^-^^^fz'm^mm&m.o 

(5) ±|S(l)^/.:{i(4)<^v>i*tLyi^<^n--V;v-lfU -^"/f- K^^^*^:S'i: L-C'i'^1-'2)& 

(8) ±IB(l)con^^;l/^f U -^^^ K*3- K-r^it<5?-ia^J«r#AL/c#^li Ym!}<r> 
^mmx^oX. 'tt:«^-fe#4^t;±l5iti5^=Sr'»*t. ■V;v-fe*y -^"/-^ K^^^ 

(II) m^m-b^. 3T'^;&c:a:«r#mt-r'S(io)<^^ii ^^^©o 
Il&5^<^^ml 

[0 0 1 11 
(0 0 121 
[0 0 131 
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[0 0 141 
[0 0 1 5] 
[0 0 16] 

II 6 <r>^^<D-k^'^^<Dmmj^^^ ^ ^^^^ ^3ES!|<^^rt AXI^W:d*»rS6 ht^y). im 
e<j 5 y ;^^^m. ^^^^h =S:ll^-r Sit § ^ o 
[0 0 171 

[0 0 181 

mz<^^^n(oy^y7sV::-=-y^^m\'^M^ ■^^m'&.. mm^. mm^. mrn^^ 

[0 0 191 
[0 0 2 01 
[0 0 2 11 

«r Hifi-r -5. «e> OS:^<^?^Sl 
[0 0 2 21 

[0 0 2 3] 

o-e2b<9. r7H°v^5:^J tL-C#^$tL (Bilikova, K. , et al., FEES Letters. 528. 
P125-129, 2002) . -1 tL=gr 3 - Ki-;g,iifEi^(^@e^JiCOV^-C tLTV>;5, (GenBank 

Accession No. AAQ16586^ GenBank Accession No. AY340960) o L:*^ L^::d«'b. ^(Om. 

^m^-^^iL^^^'^mzm^W^h U -C corns t *)^-r;2> ^ t L/c^ t 

=8: ^ < -r ^ - ^> "Its ^ =5r o 
[0 0 2 41 

2004-3097834 



#M2 003-338665 



4/ 



^ge^J ifztk-if. GenBank Accession No. AAQ16586^ GenBank Accession No. AY340960 

m) ^^Lfi^^-^'^y h^mx.fz^m^^ ^'-^±mm'<?mm. mmmm. wjmmm^ 

blw. 7ttx.{f. 6Xli>^f-y>-^i5^ (His) s FLAG, hi^i^- 
if}l^^^^y-S-Vyy7.yjLy~^ (GST) . c-myc, }W - ^^^^ y ^-^^ M 

(MBP) mi::i-v-r^mn^^^m^\tLx^t^^^tKx^. fflmL-^-r<^*o 

[0 0 2 51 

}-[zii^m\.tzm^mmm^^ir^^t-hmt\^^^>o \^~:^^^ ^-i \u fztk^tm 
mmu^^'^^-. %&mm.m^^9~'. mnm^'!^^-. ■xmrnm^^^ ttzmm 

^a^ii0Bat?^*i5' >^-^^M^^'m-^'^^fzib<DWL^o^^ ^ -mk^—u^^Lxj^m 
■t^^tiiX^^o fzt^i-£^ m±mmtLx±mmm<DWL^m^mmi-^m^Kiit^ :t 

Zfu^-^r, ;?.-t?'^«r^-r'&pUC^> pBluescriptII^pET^i':^-r 

[0 0 2 6 1 

n \,z^nu^<D^^h'r^mu(Dmm^^'M^zm^^xm^mir^^hi)^x^:^fzib^ u 

[0 0 2 71 

'fbfiSi-^iiti'^^L. tfz^ \^vi^tsmm<D%m.ti^\P\±.^^hm^^^\^x\^:h. 

^ S o 

[0 0 2 81 

^sris, rra^:0'j fcii> -mzmnum.\zmm^K:i>^m.(Dmwx-k^ . m.m±mn 

iU^M^JJi. y^Y-:^. if)Va~7.^ n-7.^0KS^J, t'>^>^<^W:®^J> 

[0 0 2 91 

ffiiE#2 0 0 4 -3 0 9 7 8 3 4 



2003-338665 



5/ 



[0 0 3 01 

'^mm^ i^xfwnmm (esm) \^^irM-^m^^^^'^xnhfihi^\^\'mi}^ 

f^m?* {fzhklt, Gordon, JW.et al., Proc. Natl. Acad. Sci. USA. 77, p7380-7384, 
[0 0 3 1 ] 

-v^'-rT'f (Capecchi, MR., et al.. Science. 244. pl288-1292. 1989) 

[0 0 3 21 

tj:ii^ mmmt. v-i;;^. yyy. ^Ji^m^i^X^tL^iXX^^. tfz. -zT^m 

\tZ^\^X\U EG (embryonic germ) tLTV^^ Ma<^il|!feai:-r ^ ^ 

[0 0 3 31 

Wtf^^^-^tix T^^nA^T-U 'i^A^;^^7T v'^>';^<^iS^l^l-jS^l-2)Ti-/7;^5 K^t" 

(Dt-mk<ommWimr^<r>W^h^^^m^h~-^^M^\^fz-1i'^ m?-^^fi%i':fev^ 

[0 0 3 4] 

±IB(^J;^'S: h9>^v^:c--;'i^I{lJ^> ^;|> v^fi^ttJtw J: 19 . lt?R14> Welte> ffit^-tt 
[0 0 3 51 

[0 0 3 61 

[HM^Jl 
[0 0 3 7] 
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fi^5Srv>. ^B^H^b^f^ (MWCO:500) t=ff ^: d ^ t J: «9 , ifitjtl-^ n-^;Hf U -^T'f- 
[0 0 3 81 

K-gel ODS-SOTslzX ^m^MM^W^ ^-^ V i^y y ^ ~X-^LX\^^:h^f.mWT i^--^) 
h y V >SDS-PAGEtr i I? > ^mx^xm^. #-<^n--V;v-lf'; -^-/^ F i: LT#g| 
(6.2kDa) $tL/;C:i:=Sr?ii^-r;2>Clfc:6«T-i/;o 

(I) T5 ymiB^JtT)^^ 

2 T'#SI L n - ^ ;i/ ^ i; - ^ K ^ ^ S Ift ^ > iJ' 
(T'n-rW ^i/-^' J.>"^?--) (G-IOOOA. Hewlett Packrd^iM) 4l-r^^L> -2? 

^ T 5 y mSfi^J ^ i i: ^ o 

[0 0 3 91 

. Kfi^^ffti'-eab'&MALDI-TOF MS~>>^x A Voyager RP (^M^) (PerSeptive Biosyst 
em1±$a) =SrfflV^fco ti^fi> 50%T-b h T- h U ;HC|fefn a -cynao-4-hydroxycinna 

mic acid (a-CHCA) Irl^'f :f ^^ft-^ h >y i: LTffl ^--Cab-SCalbr 
ation Mixture 2 (ACTH (7-38 clip), insulin (bovine)) tO. l%TFAtC^«|L^^7'f- K 

(I) 

-b>f a-^^ ^7/^*f-(Apis mellifela) (^H^HT. <r>ymmB. (n- 

^}V^V~(D^y^^^Mm&^'^) i>^h. {fztx.ii. Sambrook. J., et al. 

, Molecular Cloning, Cold Spring Harbor Laboratory Press, 1989^) jJ^';A+ 

[0 0 4 01 

rrora jacobsoni)Oitmic, ^ r=-M<07 ^ :^ ^ (H^^b^ttM) =^^v^:^Co ^Wti^ 

(II) TiiiMm<^*sm 

fl!)iS$=S:7lc_htr?^0^LTO-^*i6> ^^;6-P>?|-!l*ffl^SA:^7K (0.02%(w/v)OKCU 2 
.02«(w/v)<^CaCl2. 0.4%(w/v)O-9-y *n-J^, 0.9%(w/v)<^NaCl) tfC. TBH^lSl'SrSitB 

(III) Total RNA<^P^ 
(a) Total RNA<Ottt±J 

Total RNAOttHitt. QuickPrep (^0^^) Total RNA Extraction Kit (Amersham Ph 

tbiE#2 004-3097834 
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armacia BiotechttSa) '^fflv^, ^#$tLt:v^;syn > =i-;VlCtJ£v^TDiPI^53mg^^<bTot 
al RNA=grW^aL^ ^^^^ >' -;Vit!Kmi'Mm7fc200A« U-^^Sl-^-o "tLX, ^O-U^^tft 

[0 0 4 1 1 

(b) poly A* RNA<^#^ 

#ibtL/cTotal mkmOQjugTb^h. 01 igotex-dt30<Super> (MitttSi) 'Sr'B^fflLT. 

^'W-^tLTV^ST'n b =i-;vtctJfev>poly A* RNA=S:#?iL/;:o ^K^poly A* RNA<^^gEilfl5e 

(IV) Rapid Amplification of cDNA Ends (RACE) L/in-^;Hf 'J -^T'f- K<^^ 

D — — >' ^' 

(a) cDNAtO-g-^ 

Marathon (^®m^) cDNA amplification Kit (CLONTECHtt^) T35#«75-/n b 

=i-)VK'M^^UCm^n-mLfZo ±ia(III)(a)i3 j;0»Xb)tCj; !9#'btL/cpoly A* RNA 1/^ 
gi. Marathon cDNA Synthesis Primer (TTCTAGAATCAGAGGAAGAT(3 0)N-iN) ttii UMBtK 
cf-CTO'C. lO^KRJS^^irfcm. ^±XM^VtZo C:ORjS?e[=S:10nmolOdNTP^ lOOunits 
<^MMLV Reverse Transcriptase (Superscript (^^0^) II. Gibco BRLttM) ^Sr-^trFi 
rst-strand Buffer lOyu l4''e72X:> l^KRJS^-fr. l^jc^cDNA^-g-^ L/Co 
[0 0 4 2] 

Kf&?S^10nmolOdNTPs Second-strand Enzyme Cocktail (24units E.coli DN 
A Polymerase I^ O.Sunits E.coli DNA Ligase. lunit E.coli RNaseH) =S:'^trSecond-str 
and Buffer (lOOmM KCK lOmM Ammonium Sulfate. 5mM MgC12. 0. 15mM j5-NAD. 20mM Tri 
s (pH 7.5)> 0.05mg/ml BSA)80// l4'-ei6t:. 1. 5B#^S:)S^*/io RlSt^. 10unitsOT4 
DNA Polymerase =Sr in x.> l6X:X-45^mKm^^X2^mdm^^mi.tZo 
[0 0 4 3] 

i022^^cDNA^7 j^y-;i'/^nn5}^;i/A/^ VT ^ ;VT;v='-;1' (25:24:1) tCXfft 
;±JL> $ ibt^i^ nn^;vA/^ VT 5 ;vt;v=i-;v (24:1) X^mLfzo ^:<^}ftffi?i^=Sr. 

i/2m<D4mF^i- > u A ^ J: m. sf^so^ ^y-)\^\,zx. mk^itm $ 8o% ^ 

[0 0 4 4] 

(b) rr-f^-m^ 

22ls:iIcDNAOtt»=l:M7|ci^?#i!ib> Marathon cDNA Adaptoris i (!/lunit(?)T4 DNA Li 
gase^^tfDNA Ligation Buffer (50mM Tris-HCKph 7.8). lOmM MgCh. ImM DTT. ImM A 
TP. 5% Polyethylene Glycol (MW:8000)) 10// 14'-C16'C. ^^Kf^^^^fZo ^<r>r9'-f9 
-=Sr^'^$-^/ccDNA=S:TE buffer (40mM Tris-HCl(pH 8.0). ImM EDTA(pH 8.0))-??50^^ 
flL7t:^)<7):^#Mt LT3' RACEiS J: 1/^5' RACE=£r^f Jfeo/co 
10 0 4 51 

(c) 3' RACE 

n - ^ /w^f ij - />t ^ K<0 7 ^ ^ ^gg^j oN^lC^^^S^t' ^JSI" ^ m^lS^J =S: «^ L . C 
n^»lC3'RACEl'fflv^;2.degenerate-fe >';^ -/y -7- (AA(VG)ACI(VT) (C/G)IAT(VC/T) 
(A/T) (C/G) IGTIAA(VG)GGIGA(A/G) (A/T) (C/G)IAA(C/T)GTIG037:^^-C^ . jy^T^ 7 
-7-li:i--5>) =&mL. B^^a^ST-W^Mtw-C-g-^Lfwo ^:*3. iO-/^ >f v-i^^O FA 
J JiTf-y. rCJ fiVhi/V, roj «^7^>. TTJ tt^5>i5j:t;^ flJ ii'f^i' 
>' =Sr n-rtt^ L T V* * o 
10 0 4 61 

CKTJ-/^^ v-lt±, TE buffer-C100pmol//u lOitiRt*^ J: 9 t-^J^LT'eiffl L/co 3 
•RACESIS«. ±iB(^(IV)(b)-eTi5^ytJ'-!l*'^byi:cDNA«:^Mi:LT. T'^-f'^-l. Mar 
athon cDNA Adaptor h #^6*1 tC^-^-f ^ API primeris J: O^Ampl iTaq Gold iMMMU) (P 
ERKIN ELMER=r±i5l) ^ffiv^f^o lOnmol dNTP. lOpmol API primer. lOOpmol^^ W "^-Ife 
ilf2.5units<^AmpliTaq Gold (^^S^) ^-^tfPCR buffer nWzy 9 
L/;cDNA«rJPx.T. -9— v;v-i?->f 9- (Gene Amp PCR SYSTEM 9700. PERKIN ELMERttm 

2004-3097834 
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mm) . (2) 94*0. 1^9-^ {.m^m . O) 72^. i^p^ (t--u>'j^) > (4) 72 

1^^ =^3-9--f ^';v^fv^ m^y^y-f (3) OT^- V >'i^^ajK^:68'C. 64 

\ZL. 25^^ 1^ JVKB^'t. 72X:-e7^K<7)#*-S:jS^Jnx./v:o 
[0 0 4 7] 

[0 0 4 8] 

(d) ?cRm^(^-^y^^-=-yi^ 

±ia(IV)(c)tc i O^i^jtt/cPCRmtfOi^ftiB^J^r^JE-rSfvis!). Original TA Cloning 
Kit (Invitrogenttm)^fflV^T. ^#0 7^0 > n-;Vtctj£v^. PCR^O^y^ n ^- 

[0 0 4 9] 

^^-iS'- (AE-6991CX. ATTOttm) ±-e?gt*312nmlCTs "5im'fb$tL. g fi<jOPCRmi|^<^ 
/N*:^ KSB:9'=^©'5aiLT> DNA0iDlffl-7-f ;^^5^-#iM'C^f■^-■/t?^baSUPREC-01 

[0 0 5 0] 

IlIJlX$tl./v:PCRSt»(7)— (3.5;ul) ^> 6mM Tris-HCKpH 7.5)> 6mM MgCh. 5mM NaCl 
^ 100 jut g/ml BSA. 7iiiM ^-mercaptoethanoU 100// M ATP. 2mM DTT. ImM spermide. 4.0 
weiss units T4 DNA Ligase:^ J: a^50ng<7>pCR2. X ^ K^^' - 'Sr-^tf^mOyu l^'T' 
. WIC-T^-Bfe^fD^^, PCREt/*pCR2.i:/v;^5 V^i^ ^-KT&^^-^fzo ^(r>^^^ 
-=lrOriginal TA Cloning Kit l'^#(7> =3 h-bJl' (INV-a F' One Shot Cell) =£r 

X-Galt*:^-7^v'>=^»Uf^LBT*'-•/^- htc^a • 3 
7^. — Dfe:it«L"C. ^^--feWtJ^^/a >'=£:fi'^o/io 
[0 0 5 1] 

-=^m#^^"^5!§§x 4nmol dNTP. 4pmol API primer. 40pmol "/^ -f "^-lis i 0«lunit 
(^Ampl iTaq Gold (^li^^) Sr'^tfPCR^lS?gL20// 1 f J-Jf A Lr>ni#^^^^lC#« L/c 
3n--S:?5fe^L/co -?-LT. Jifa(iv) (c) IwIfi|0^#-ePCRRf5«r^f V^, m^^llll--C 

[0 0 5 2] 

c: <r>^^ii^ h . tL^i) :^i^fioPCR^!^7&«-^ t ttT ^ c: t ^Mt? %fz^xi=.'- 

2XYT Broth (l%(W/V)NaCK 1.6X(WA) h V b l%(WA)yeast extract) tft'tt 
®t> 37X:> 205rpm-C8^K«S^««:#o/Co 
[0 0 5 3] 

(e) 7^^;^ 5 FWtB 

2XYr Brothtr:^*L/i:^M;6^'b. IMagExtractor-Plasmid-kit C^^^ttSS) Sr^V^ 

[0 0 5 4] 

(f) DNAv'-iJ^^^'A 

±^(IV) (e) J: o (b tL/c 7^7 >^ 5 Kl. 5a£ gi:Texas-Redt?^^$ tL^M13(-20) U 
— Ts-fv^"^— (Hienno Sequenase pre-mixed cycle sequencing kit: Amersham Pharma 
cia BiotechttM) ^^^BTK-^ta-^L. A. C. G. Tc7)#:^^=Sr^tf?#^8L (Thermo Sequenas 
e fluorescent labeled cycle sequencing kit: Amersham Pharmacia Biotechtt^) t^in 
v^C<^^f^<^T-ev'-:^J^^;^S:jE&'Sr25^>f i^'JVtf^&o^o i-*^3*>. (1) 95*C> 3 

miE# 2004-3097834 
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m^M) . (2) 95t:. 1^^ > (3) 50"C. 45#^^ (T--'J>iJ^) 

. (4) 72*C. imO^m ^ (5) 72*C. l^P^ ^ -eH:jS«r^T=feo 

lo'oDNA:^-- ^->~^a:.>•^^- (SQ-5500> S3t^f^m±^) l^n- KLT. ;^^@E^J<0 

[0 0 5 5] 
(g) 5- RACE 

3'UCEJ,zXy)nhfifzU~^)V^V K<Dm*lB^J1tm^^l' LT. 5'RACE^O 

GeneSpecific7>'-^-fe^X7'9^-v-^2®«^ti-Ls -f^^L/ro 1"^^*)^ Z.<n2mm^ 

[0 0 5 6] 

'^JS, 5'RACE<^:^^:fe J;lJf^f=i^{i. ±|a(IV) (c)0^^(^3'RACEi:|WI-<^:^ftj3 ilf^ 
RACE<^RfS=£:^T'S:o/co tL/:PCRm%t±. ±ia(iv) (d) 7&^^ (f) IWl-Olfrte-C. -ij-^ 
[0 0 5 7] 

±ie (IV) (c) ^ J: tF(g) ic:^ L /:3' RACEis J: 1^5' RACEtr J: . m 4 ^C'^JyJ^ L /c i d ^ a 
-^;V-lfU-^"r^ K<^^*cDNAO:^«iB^J«r^^L/io cmil#v>, ^it^ 3 

t tt-Ftt^ L T V» ^ o 
[0 0 5 8] 

±IB<^^*>&^'b. iomM<7)^§g<50n-^;Hf'; -^T''^ K{±^ T^iy^y (Bilikova 
, K., et al., FEES Letters. 528. pl25-129, 2002) X-^^ :l ttmM^fitio 
[0 0 5 9] 

(h) U Taq^U ^ 9-"lf S-'l^ffi Lti?CRKBKmMW,W^U 

3'RACE:fe J;tF5'RACEtrfflv^/:Taq*°V ^ 9--<f(7)AmpliTaqGold (^M^) {i^ 3' ^5' 
JidrV^ VT--lfY&tt7&«'5rv>fc*. 440:^*t31|lI<7)tiJ'^T-. K<^m C ^ "BTtg'tt*^' 
^(Dizt). 3'-5* j:.^V^^ VT--fe*if&tt=lr^-rSLA-Taq (Mit1±m) ^ffiv>7tPC 
RRfS=Sr=ffv^s ^*i»«9<7)nrtl^i«rM^J^?>U c:om®(^l&§g<7)n--Y;v-fe*U -^'/f■ 
K<^m»Se^J*^i^L7t (Bl^-^-f) o 
[0 0 6 0] 

fa^. 20nmol dNTP. 125nmol MgCh, lOpmol API primer. lOOpmol ^v^-^ 

-3i5J:t;f2.5units LA-Taq'S-^trRlS 1^50;/ lift'. T ^T'^' -M-g'cDNA'l-ilM LTJin 
■ 7Lfz%(0^. (1) 94t:. 30#^^ dgt^'S) , (2) 50^. 30#F^ (T--i;>i^) , ( 
3) 72^. (#ft) . (5) 72t:. l^F^ «:25-9-'f iJ' ;V=fT«:V^. 

±|B(iv) (f) ^iWI#lCDNA->-^ j:->^-*fflV^-Ci^^@a^J<0«'S:^f ^o/Co 
[0 0 6 1 1 

(i) 3Vtri-:^tCi;&j»^ 

3|f|SHto:g^^«s BUST*5FllffiL:feo lii&n K><^^gom^J±, ORF Finder ^rfljffl L 

fZo 

(IIJfe^5) n-^;Hf U -^T'^ K (Ttr->5>') it-fST-tOMW 

(I) ^fyfuy hi* 

[0 0 6 2] 

ffiiE# 2004-3097834 
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, 2-0(0^ >Vuyiy^-t ^ class t> ^n^u^ K^y A^/c !9 13 li° 

[0 0 6 31 

m^<DU-y TBamH Ij mmmmBajM mSL/i^>-/;V, V-> THind III 

J itmmmmmnd iimsL7t-i?->y;v. rpst u (ituiJi^^Pst mmLfz^>^)\^. 

(II) y — if>::^ny 
[0 0 6 4] 

jfeis, V-> 1 >&><b 6 {i> g^KMi^TBOi!)^!!* (W^BJlt) ib 10 gO total RNA^ttm 

itmoB(Dm^^ mum oTPSMm^^^'b^tt-rtLWimL/iiOy^gototai rna-c^^&o 

<2r^<^;^'^ (7ti:x.{^^ Sambrook, J., et al., Molecular Cloning, Cold Spring Har 
bor Laboratory Press. 1989^) t^t^v^^ :L(Dmm<Du -■^ -^-f^ y<DMU^^ 

izmmizmxvx, i^&^m^^mmL. ^mi^-^j^^') -^zf^ v tLx§tmtn 

■O fZo 

(I) n— Y;v-lfU - ^T"-^ Kstf5^(^#^ 

1**^8) «:^mL, PCRRjStwio-C#<btLfc^>0-e 2^^2)0 f^lSL/cJifB^a- 'J 

V >' i^' -r SB ^ 1 om.^^ ^t-^'^-y^^zf-f^X.^ WLt\ \^fz%i<DXh^o 
[0 0 6 5] 

jS::^, 7 9^^^ > h 1 tiiE^J#-^3. 7 7 > h 2 {4ie^J#-^ 4 . 7v^^^>h3{± 
6 (±i£^J#-^ 8 . 7 7 :5^> > h 7 {i@B^J#-^ 9 , 7 7 > h 8 {±ie^J#-^ 1 0 i: LT-e 
[0 0 6 6] 

^^&ii-£^^h LTti. 7 7i>^y > h 2 7 (-etL-PtLSOpmol) i:T4 polynucleotid 
e Kinase (lOU/20/i 1) '£:-^tfRj^:«f& (50mM Tris-HCl (pH8.0). lOmM MgCh. SmM DTT> 
O.SmMATP) t^ZlX:. SO^FflRS^-i^:^ i: i <9 > 5**^0 U >m<k=2r^f ^ofvTo K 
S^o-9-:^7";v'S:h 7iy-;i//:i^nn*:;vA/-f vt5;vt;V3-;v (PCI) t^ttffiL 
, :i:.^'y-;i'?*:lttCT|lll|XU/v:o #7 9 V ^ ^tl-^L. T i^^KB^n 

fA^fzo T=--^)y^\Z\±^ 7 9^/^ > h l^J:U^8 (-etL-etLlOpmol) i:±fBWm'fb 
j!!!iS^^T'&o/t7 9i^^ > h 2;0^e> 7 (-etL-PtLlQpmol) t ^r-^tfRl&lfe (lOmM Tris-H 
CI (pH7.5)^ lOmMMgCh. ImM DTT. 50mM NaCl) 'Irfi'^L. Cl<^-9->'7';i/*-9--"T;V-i?->f 

^=ff ^v^. <^t::90^^t?25'ClcT;i*;|, J; ^ lc-/n ^9 A^JetTT-- U ^^'RJS^^f^: 
oTto CK^RllSJC J: i5 22f:||DNA7&«f^m$tL. Cltt^i^MDNAt LT. PCR^Id^^t ^ o /Co 
PCR^^&^±^ ltflS<O^MDNA (1/ul) > ■fei^y?.7'7-f^-t T^f-feV;^7'7^-7- (^0. 
4;zM) ^r-g-tfSJSffe (lOmM Tris-HCl (pH8.3). SOmM KCK 1.5niMMgCl2> 0.001% gel at i 
m 200/tM dNTP> 1.25U/50/zl Ampli Taq Gold) X^t^^-fz^ -b 7^7 "7- 

LTfi. LIC-forward primer (ie^J#-^ 1 1) ^Sr. T v;^ 7"^ -f -7- t LTli. LI 

C-reverse primer (iB^J#^ 1 2 ) =^-?-*L'r^'6&^ L. C:ttf> T^y^f -^--e-tL-TtLtCti, 

HS'^ ^ ^ - t^#M6<) ^: le^J * #in L r ^ o 
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[0 0 6 7] 

±ia<?)PCRRJStCJ;or. nhfiti-pCRMI^ii. TA Cloning Kit«:fflv^T-9-y5' n--^ 

(II) ^-(^i'fn 

^'K^H^-t^Ligation-independent clonig (LIC) VectorOpET32 Xa/LIC (Novagentfc 

CRM'^^T#.n-7>^;vm^Mt?^^L. Suprec-01 (^«^^^) T-WMLTo^^J' y - 
;vMT-l3llK.L^Co PCR^i^<7)LIC-if-l' T4 DNA Polymerase(7)3'^5' 

^vT-'iim^^mmLx^ vcmmm-^tQ^h^r^^-^^ (0 <owMtxm^tio 

■ftj:t>h. (0.2pmol) ^;T4 DNA Polymerase (1U/20a« 1) =S:'g-tpR)Sli^ (50mM T 

ris-HCl (pH7.5)x lOmM MgCh^ lOmM jff-ME. 5mM DTT> 2.5iDMdGTP) ^^g-^L. 22'C-ei 
^fB^T--U V^^M»=Sr=tT^oyio ^(DWJx:^WLlfi\^^y'^y-y Yt)V (E. coli BL21 ( 
DE3)^ Novagentt^) tc<2r^<^:^&T'5^K^^ ?^StemL/i:^^m^*lcB6<jfcf * n 
_ ^ ;v^f V - ^ "/^ K =lr 3 - Kl" 5t'f5^0?ft-|ii«r . n n c:: -PCR-e?tM o 

(III) la^^x-i? 

±lfi(II)m:o-C#ibtLy^c. n-^;v-lfU -^-f^ Ym'K'^i)mX^iifz±.mm^-^\J& 
Broth 3ml«ffiL. 37'C-e-BjfeC9|tr^^=gr^f ^ o fco «r^§lt^> :i<Dl%mmm\^m^ 
^t?fflv>yi^^lTSfcR|— 0^#IStLB Broth 200mHCinx.. 37t:t?2NFK<^:^^=S:=fT=& o 
o -eU-C, ft^jftiKlmM<75IPTG^Snx.T$ ?>tC37rT-3^P^:^«L. 

:^ofco ^<D1^. "ffi^^fiPMSF (ft*^fiftJg0.625;«g/ml) =^'^tfPBS4>-e5K U >n>M*^v 
•f4^- (ultra-turrax T8^ IKA) «rfflv^-CWaiL> 25000Xg, 20^mxm.'L-5^n.'^^^^£ 
oT±?t«:!ilJRLttmiii^«r#/Co ^(O^^M^ij-hm^^ ^y^^^^ (-f-**?*.. n-^ 
;v«lf i; -^-/f- K^-^tf) <75fflm{i. CKT)!!!^^ >'/N°i^®lc#jtjn$tLTV^;i,His-Tag^5Fll 

, Ni-NTA Agarose (Qiagent±Sa) ^i^ffl L. /n'-;/ f-?£-C5i»^LfCo PBST-q^ff>ft;Lfc:Ni-NT 
A Agarose icJfttiJli^S: Jinx., 'B:ia^1^Tt?li^;6Mcm'^L"C^JI&tc:j®'§-$-&yio ^l^, 7 
OOXg. 3:9-F^-e^t'C^:^•^=Sr^f^oT±?t^l^*LPBS-e«*^5fe^L. :?ibtcWfc## 
MKlt'M^L-CV^;2,:J'>'/N°i5'H^'^m-r^^cfe, 0.05M Imidazole^-i-tpPBS^Sn^-CWflt 
^^^l-fzo icV>-C. 0.5M Imidazole^:'^tfPBS^Jnx.Tlg:za^#TT'*i^;6^i::?l'^L. 
Ut^t-r^m^^ y^^^i^^-^m^X^fzo -?-LT, ^aiL?tS!l!'^t5'>'^-?^S=Sr700Xg-C3^ 
^<^^^'L^^^^fi^oT±?t*|pIJKL, ^CD±rt*Pl^?tii (Ultrafree-4 cetrifugal fil 
ter unit> MWCO 10000. Millipore^tM) T'P»^Sffl^^* 7 r - (50mM Tris-HCl (pH8. 
0), lOOmM NaCK ImM CaCh) l-«^L/io -eLT, ife-^^ Klmg^:^c: «9 , Factor X 

a (Protein Engineering Technology Aps) 5/zg?rJnx.> 37'C-C24^ra<^M'fbRf&$-*^- 

[0 0 6 8] 

±iao t^y) mit^'^fzKii&^i-i: u-^v^^y^-m:^^^ (resourcr rpc 3 

mK Pharmacia Biotechttia) =^g^^Lfc«it^#^' n-r > 7 - (HPLC) ->;^-rA 
T?)»SaL:to 0.1%TFAt?W^kLyi?&9A^;^^:/•7';^^r^iAL> miilml/min. "CO. l%TFA«r 

[0 0 6 9] 

SDS-PAGET^JR^L. g6<li:-t^n-^;v-lfV -^T'f^ V-^^W-M^fifz^timmi^fZo 

(I) ii:^^^(D^^mm^^ 
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10 0 7 0] 

[0 0 7 1 1 
1*11 















;^ 






24 


1 4 


g 


2 


0 


0 


2 




2 4 


1 4 


8 


4 


0 


1 


3 



(II) ^^SM^Sf^.^ 

(a) nmmmt^mM 

[0 0 7 21 

t/c, ;^^{±. lOX'^v'JifeBifiLWCFCS). 2mL-ir)i^^ 50;mM 2-^ •/ > ^ 
-;v. 100 Units/ml^- ->U >> 100 ^g/ml^ M^T" h v-f ->>"Sr'^tfRPMI^ife (BTKiS 

»i±m) =^^^fflu> 5% C02. 37t:. mmo^n'Tx-^mLfzo 

[0 0 7 31 

(b) «B]!&#^fB[<^il^ 
[0 0 7 41 

5 i:tr>'-t5' h^fflv^-CWM'Sr^ffiLT. PBS(-) (137mM NaCU 2.7iiiM KCK 2mM Na2HP04 
• 12H20^ 1.5mM KH2PO4) ^lOmlXfifz-T ^ ~>:x-x# LfCo t*^ viI*I•^^ Bflii=S•>^ 
*->'f-^XL. ^tL=Jr^^^ i/i=grffiv>T50ml^:i--:^ (FALCONttS^) f^I^^iiLT^ 
MfcLTHSL/co ^tL^llOOrpm, 10:9-F^■C^'C^^SI^^TV^ h V ;^:^'ffcT ^-^^ -i^ 
(0.14M J^'fkTV^^'i^A, 1.7inM Tris-HCKpH 7.65)) ^SmlM^X^ 5^m<D^ 

[0 0 7 51 

^v^-C. ^^(^/^i6<7)PBS(-)=^30mlSOx.T. llOOrpm. l06^mxm'L->^^^2m^^^ ML 
, ±7»^^>}|^v^/Co -g-L-C. ±ia(a)ORPMI^^fe40nil«rlrax.. 7.=il,Z^LX. COz^ 

[0 0 7 61 

iJ'JliL^tf^^tfflv^TaBBfe^^rtt-illL, ^J3am*nxiO«aBJ!&/mli:^r* i ^^^fet^M^L 
[0 0 7 71 

(c) ^^MfSK^ 

±|B(II) (b)-Cp^L7t: U y^m^^W-mmt:96:r:'^^ ^ n y h (IWAKItt^) iClOO 
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lo'o AtL, V y^mB^MWi<DMm^mTl)n% t -a i ^ ^ i/ K (DMS 

J^'&ti^ U >/^•^*lffl)!&) Oftft^SlitC i ^I.^TCi'Srild^-t^ C: ^alamar blue ( 

:S590-620nmlw^^L/i'7-r ny V- h U - ^J^- jl^? > ^ 4 > ■S^ -i'-y b 

[0 0 7 8] 
[0 0 7 9] 

*7^K (LPS) ^3y«g/ml»Lyi*)<^. ||Eg:ft{immx. n -■\';V-fe-U -^-/-^ K1:3a^ g 
/ml« L O . ^H:^ \tm^ X. n - -^^ ;v-lf U - ^ K 6 ;« g/ml» L ^> <^ * 

[0 0 8 01 
[0 0 8 1] 

m * ^ L H ^ o 

^7^^-yh^(D\^-'>n (^ePMBf) tC;felt-2>SDS-PAGElci:S^|f^-?-tL-rtLM/r: 
[1114] ^<D^m<D§km(OU-^ -^^^ F<^JfcS^@S^iJh-e<^T5 ^^=1:^^ 

^ o 

[HIS] a^x.n-^;nf t; -^-zf^ Koi^jS?i£#i^n-7 hi^^^'f 
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SEQUENCE LISTING 
<110> Japan Science and Technology Corporation 
<120> Royal Jelly Peptide 
<130> NP03326 
<160> 12 

<170> Patent In version 3. 1 

<210> 1 

<211> 29 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 2 

<400> 1 

cgtt^cacc agacacgata gatgaaacc 



<210> 2 

<211> 29 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 3 

<400> 2 

tttctgaatt ttattaatta ctttattcg 



<210> 3 

<211> 50 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Fragment 1 

<400> 3 

aaaacctcta tctctgttaa aggcgaatcc aacgttgatg ttgtttccca 



<210> 4 
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<211> 40- 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Fragment 2 

<400> 4 

gatcaactct ctggtttctt ctatcgtttc tggtgctaac 



<210> 5 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Fragment 3 

<400> 5 

gtttctgcag tactgctggc tcagactctg gttaacatcc 



<210> 6 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Fragment 4 

<400> 6 

tgcagatcct gatcgacgct aacgttttcg cttaatag 



<210> 7 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Fragment 5 

<400> 7 

ttttggagat agagacaatt tccgcttagg ttgcaactac 



<210> 8 
<211> 40 
<212> DNA 



ffiiE# 2004-3097834 



mm. 2003-338665 



3/ 



<213> Artificial Sequence 
<220> 

<223> Fragment 6 
<400> 8 

aacaaagggt ctagttgaga gaccaaagaa gatagcaaag 



<210> 9 

<211> 40 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Fragment 7 

<400> 9 

accacgattg caaagacgtc atgacgaccg agtctgagac 



<210> 10 

<211> 48 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Fragment 8 

<400> 10 

caattgtagg acgtctagga ctagctgcga ttgcaaaagc gaattatc 



<210> 11 

<211> 31 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Lie Forward 

<400> 11 

igtattgagg gtcgcaaaac ctctatctct g 



<210> 12 

<211> 33 

<212> DNA 

<213> Artificial Sequence 



31 
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<220> 

<223> Lie reverse 
<400> 12 

agaggagagt tagagcccta ttaagcgaaa acg 



a^m 2 0 0 3-3 3 8 6 6 5 ^--J : 1/ 



imm^\ mm 

[HI] 



Royal jelly powder 

I 

Washing with cold acetone 

^ Centrlfugation (2,500srX,30mln) 

Precipitate 

i 

Washing with 80% Et-OH 

^ Centrlfugation (lO.OOOgfXaOmin) 

Precipitate 

I 

Extraction with 2% NaCI 

^ Centrlfugation (10,000gX20mln) 

Supernatant 

i 

Dialyzing (IVIWCO:500) 

i 

Royal jelly peptide crude fextract 
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[1112] 




0^ 10 io So 40 OT m TO «> 

R^ntion time(mln) 

[ma] 

1 10 20 30 

N-KTSISVKGES NVDWSQINS LVSSIVSGAN 



40 50 

VSAVLLAQTL VNILQIXIDA NVFA 
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41 

1 ATCGAACCGAGCTTTCTAAAAGCAATTCCAAACAGCACAAAAATCAAA ATG AGC AAA 57 

S /f -22 

58 ATC GTT GCT GTC GTC GTC CTA GCT GCC TTC TGC GTA GCC ATG TTG 
•Z-\ivAV VV LAAFCVAML 

103 GTC AGC GAT GTG TCC GCC AAA ACA TCA ATC AGT GTC AAA GGC 6AA 



102 
-7 



-6 V 



A 
-1 



K <5 L 



148 TCG AAC GTG GAT GTC GTT TCC CAA ATC AAC AGT TTG GTT TCA TCT 
10 «;Nvnvv -SQi M'^ LVS 

193 ATC GTG TCT GGT GCC AAC GTG TCA GCA GTA CTC a^ GCT CAA ACT 
25 TVSC^ANVS AVLI AOT 

238 TTA GTT AAT ATC CTG CAA ATT CTT ATC GAC GCT AAT GTT TTC GCT 
40 ' V N I- L 0 ^ L I B A N V R A_ 



147 
9 

192 

24 

237 
■39 
282 
54 



283 TAA TTTATATATTCTTTAGCTTTGTATTGCGCGCATACAACGCATTCGAA^^^AA 340 
ATTCA6AAAAAAAA 



341 n 



377 
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[117] 



•Fragment 1 T- . . 

AAAACCTGTATGTCXG.TTJV2^G.GGGAATGCAAC 

e,=,Ar«,cnr 9 ■ ▼ f raQCmervt.3 

•CTGGTTXcSrATPSJT^^ 

GiiCCJOiAQA^GATAG£M^^ Fragrn8nt-7 

Fragment.4. . 

OTTAftCavTCCTGeAGilli:CCT<yvTCia.CGCXAACPTTS!WCGCT^ 

•A. Fragrnemi$ 



[@8l 



0.64r 



E 
c 
in 



g 032 
c 

CO 

i 

tn 
< 



Molecular 
weight 

14.4k— i^^ypi^:: 
10.7k — b^.\'V4:3 



20 30 40 
Retention time (min) 



100 
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mm^^] #112003-338665 
mm^^] 503360115 

[mjfximwx] itimjiiPiUWizgTg i#8^ 
utm^} tt'+t mm 

¥^1 5^1 0^ 3 1 0#^ffi<^#l^03 4 6 9 1 5 6-^1^^-*- 
[Mffl(?5^^J ¥J^cl 5^1 OB 3 1 0#^ffi<^#lli^3 4 6 9 1 5 6-^k^-;&^ 
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003-338665 

m m A m m m Wi 



ft m 



[396020800] 
1998^ 2B24B 



8-^ 
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2/E 



1 . M'M.^B B 

ft Wf 
■ f^: ^ 

ft, 



m m K wl m m m. 



[503360115] 
2003^10^ IB 

2004^ An IH 

if ilrill OTif:$:Br 4 T @ 1 # 8 
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